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INTRODUCTION 
 
This study examines the relationship between representational gaps, group 
interaction and decision quality.  Representational gaps refer to incompatibilities in how a 
problem is understood within a group (Cronin & Weingart, 2007).  These 
incompatibilities adversely affect group performance via process losses that hinder 
communication and coordination in the group.  
This proposed link between group cognition and social interactions in a group via 
the representational gaps construct is helpful for group researchers because it provides a 
step forward in clarifying the ambiguous relationship between group cognition and 
performance.  Group (or collective) cognition has been typically conceptualized in terms 
of the extent of similarity between individual cognitions in the group.  While findings 
have generally indicated the importance of shared cognitions on coordination and 
implementation, research on transactive memory systems (Argote, Gruenfeld, & Naquin, 
2001; Liang, Moreland, & Argote, 1995; Moreland, Argote, & Krishnan, 1998; Wegner, 
1987) has found that teams with less common knowledge performed better than those 
without such differentiated knowledge.  Indeed, this apparent inconsistency concerning 
the effects of shared cognitions on performance might be resolved by moving beyond a 
generalized concept of sharedness and instead, specifying the ways that cognitions are 
inconsistent and the subsequent effects these inconsistencies have on group processes.  
Cronin and Weingart (2007) propose that the different ways in which cognitions are 
inconsistent will result in different degrees of compatibilities between member’s 
cognitions.  For instance, in a cross-functional product development team at an auto 
manufacturer, the designer and engineer may hold different ideas about what a “tough  3 
truck” means.  However, inconsistencies in their representation at this level may still be 
compatible as long as they share similar beliefs about the primary factors that drive 
consumers’ decisions about purchasing a truck (e.g., cost vs. design).  Over time the 
designer and engineer may eventually come to understand each other’s definition of a 
“tough truck”.  Their representations can be considered to be incompatible should they 
differ in their ideas over what consumers actually value when purchasing a truck.  The 
difference between the first and second scenario is that inconsistent representations in the 
former case can be thought of as differences in labeling or naming phenomena.  In the 
latter case, there is a fundamental difference in how the problem is defined – the engineer 
may think of the solution in terms of improving the product’s technical specifications, 
while the designer may think of solutions in terms of improving the product’s aesthetic 
appeal.  It is these incompatibilities in representations that are the focus of this study.  
In this study, I build on the conceptual framework on representational gaps by 
Cronin and Weingart (2007) to propose a model for the group interactions that mediate 
changes in representational gaps and the corresponding effects on decision quality. 
 
REPRESENTATIONAL GAPS AND GROUP PROCESSES 
Cronin & Weingart (2007) propose that representational gaps influence the social 
interactions in a group, which subsequently affects group performance.  Based on this 
conceptualization of representational gaps, I propose that on a group problem solving 
task, pre-discussion gaps (i.e., Gaps1) influence the level of task disagreement in groups.  
Task disagreement in turn has a reciprocal effect on post-discussion gaps (Gaps2) which 
is moderated by both psychological safety and collaborative communication.  Overall,  4 
groups that demonstrate a decrease in representational gaps arising from these processes 
will make higher quality decisions than groups that do not.  These hypothesized 
relationships are presented in Figure 1, and elaborated upon in subsequent sections.  
 
FIGURE 1: 
A Model of Representational Gaps, Conflict Communication and Decision Quality in 
Problem Solving Groups 
 
 
 
 
 
 
 
 
 
 
 
In order to further elaborate on the relationship between gaps and social 
processes, I will revisit Newell and Simon’s (1972) concept on the role of representations 
in problem solving.  Thereafter, I will elaborate on how gaps are reciprocally influenced 
by the social processes within groups and subsequently predict how such changes in 
representational gaps affect the group’s decision quality.   
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Representational gaps.  When are inconsistencies in representations incompatible, 
and how do such inconsistencies affect group interactions?  According to Newell and 
Simon (1972), a representation is a simplified model of the problem space consisting of 
goals, assumptions, elements and operators (GAEO).  Goals define the desired end-state 
to be attained, and enables the problem solver to determine whether the problem has been 
solved.  Assumptions are underlying beliefs about constraints and preferences that the 
problem solver associates with the task.  Elements refer to the objects or symbols to be 
manipulated, and operators refer to the processes or operations that act on the elements.   
Newell and Simon define the mental space where problem solving occurs as the 
problem space.  This space consists of different configurations of elements and operators 
which make up the set of all possible solutions to the problem.  The solution choice 
eventually depends on the problem solver’s choice of elements that best produce the 
desired end-state (or goal) given a set of assumptions.  A problem representation is 
therefore the set of GAEO that simplifies the problem space and is primarily influenced 
by two factors: the goals and assumptions held by problem solvers, and the range of 
options available.   
Given the influence that goals and assumptions have on problem representations, 
Cronin and Weingart suggest that representations in a group should minimally be 
consistent at the level of goal hierarchies for them to be compatible.  Since the goal 
hierarchy constitutes the social reality for the problem at hand, the absence of a shared 
reality results in the different treatment, evaluation and interpretation of information (e.g., 
improving product design by enhancing technical specifications vs. improving aesthetic 
appeal).  On the other hand, representations that share a common goal hierarchy but  6 
possess different elements may be more easily reconciled as the consistency of goals 
provides a basis for bridging these differences.  (eg., having different understandings of a 
tough truck).   
Consistent with this line of reasoning, prior research has found a positive 
correlation between functional diversity and task disagreement in product design teams 
(Lovelace et al., 2001).  Functionally diverse teams should presumably be characterized 
by wider gaps given the differences in professional training of group members which 
trains them to define and solve problems from different perspectives (e.g., Dougherty, 
1992; Eveland, 1987). Likewise, in comparison to groups characterized by small 
representational gaps, groups with large gaps will have a higher potential for 
miscommunication amongst members due to fundamental differences in conceptualizing 
the problem.   
 
Hypothesis 1: Wider representational gaps in problem solving groups will lead 
to a higher level of task disagreement.  
 
Effect of conflict on post-discussion gaps.  Dougherty (1992) found that extensive 
disagreement in teams can lead to members becoming more committed to their position.  
As a result, consensus in such circumstances becomes more difficult to achieve.  Group 
learning has also been found to be hindered when disagreements occur amidst differences 
in values, attitudes or beliefs (Edmondson & Smith, 2006).  These differences may 
reinforce perceptions of heterogeneity in the group, potentially reducing trust and 
communication between members.  These obstructions to learning and consensus  7 
building in groups as a result of task disagreement does not help to reduce 
representational gaps, but may instead reinforce and even widen existing gaps.  
 
Hypothesis 2: The more task disagreement problem solving groups have, the 
wider the size of post-discussion gaps.  
 
The relationship between task disagreement and post-discussion representational 
gaps may not always be positive, however.  While there is ample evidence to support the 
disruptive nature of task conflict (De Dreu & Weingart, 2003), other factors may 
intercede to moderate the negative effects of conflict.  For instance, Gibson and 
Vermeulen (2003) found that disagreement can stimulate learning and collaboration in 
groups.  Dougherty (1992) also observed that disagreements in a cross-functional product 
development team enabled members to recognize and resolve different constraints of the 
various functional areas as well as customer needs.  Indeed, just as individuals experience 
cognitive dissonance when confronted with information that is incongruent with their 
existing schemas (Fiske & Linville, 1980; Fiske & Taylor, 1991), disagreements could be 
a form of social dissonance that cues members to the parts of their representations that 
are inconsistent.   Hence under certain circumstances, task disagreement is associated 
with the elaboration of task relevant information and the integration of diverse 
perspectives (Gibson, 2001; Hinsz, Tindale, & Vollrath, 1997) resulting in a reduction in 
representational gaps.  
To reconcile the mixed effects of conflict on representational gaps, I propose two 
moderators that influence the relationship between task disagreement and post-discussion  8 
gaps – psychological safety (Edmondson, 1999) and collaborative communication style 
(Brett, Shapiro & Lytle, 1998; Lovelace, Shapiro & Weingart, 2001).  
Psychological safety in a group refers to the shared perception amongst members 
about how confident they are that making mistakes or speaking up will not lead to 
embarrassment, rejection or punishment by the group.  Psychological safety may reduce 
the harmful effects of conflict arising from diversity (Lau & Murnighan, 2003) and has 
been proposed to moderate the effects of diversity and positive group outcomes such as 
learning and innovation (Edmondson & Roloff. in press).  Similarly, I suggest that 
psychological safety moderates the relationship between task disagreement and post-
discussion gaps.  A psychologically safe environment will be conducive for members to 
express disagreement and engage in processes necessary for coordinating conflicting 
frames (Schon, 1978) and thereby arrive at mutually beneficial solutions.  In 
environments where psychological safety is low, members may be aware of their 
differences, but may prefer not to speak up or debate issues they have a different opinion 
on.  Consequently, such groups may be able to reach a joint decision (e.g., public 
consensus), but the persistence of members’ personal doubts and reservations about the 
group decision indicate that any reduction in post-discussion gaps will be minimal.   
 
Hypothesis 3a: When psychological safety is high, task disagreement will be 
negatively associated with post-discussion gaps. 
 
Hypothesis 3b: When psychological safety is low, task disagreement will be 
positively associated with post-discussion gaps.  9 
 
A second moderator of the relationship between task disagreement and post-
discussion gaps is proposed to be how task disagreement is communicated.  Such styles 
of communication have been operationalized in terms of the extent of collaborative vs. 
contentious communication (Lovelace et al., 2001).  In groups characterized by 
collaborative communication, there is an explicit desire to formulate integrative solutions 
that is mutually beneficial to the parties concerned; whereas in groups characterized by 
contentious communication, solutions are less likely to be mutually beneficial and more 
likely to result in win-lose outcomes.   Indeed, in comparison to contentious 
communications, collaborative communications are typically more helpful and problem-
solving in orientation, while contentious communications (relative to collaborative 
communications) are more self-interested and punitive.  The effect of how task 
disagreement is communicated has been widely studied in the negotiations field, and 
researchers have consistently found that collaborative communication leads to higher 
quality and more mutually beneficial outcomes than contentious communication (Brett, 
Shapiro, & Lytle, 1998; De Dreu, Weingart, & Kwon, 2000; Weingart, Hyder, & 
Prietula, 1996; Weingart, Thompson, Bazerman, & Carroll, 1990).  Since collaborative 
communication facilitates the coordination of conflicting frames – a necessary condition 
for attaining mutually beneficial solutions (Schon, 1978), I propose that the extent of 
collaborative communication relative to contentious communication will moderate the 
effects of task disagreement on post-discussion gaps. 
  10 
Hypothesis 4a: When collaborative communication is high, task disagreement 
will be negatively associated with post-discussion gaps. 
 
Hypothesis 4b: When collaborative communication is low, task disagreement 
will be positively associated with post-discussion gaps. 
 
Finally, I propose that psychological safety and collaborative communication are 
positively related.  When communication is focused on helping and problem-solving, it 
contributes to group members’ perception of safety concerning making mistakes and 
speaking up.  Members can feel comfortable being themselves (Edmondson, 1999) 
instead of feeling threatened or fearful of punishment – the latter being characteristic of 
contentious communication (Rubin, Pruitt & Kim, 1994).   
 
Hypothesis 5: Psychological safety and collaborative communication are 
positively related. 
 
Effect of gaps on decision quality. How is decision quality affected by changes in 
representational gaps?  From an information processing perspective, decision quality is 
affected by the extent to which the group engages in processing task relevant information 
– the greater the extent of processing, the higher the quality of decisions made. Various 
models for group information processing have been postulated (e.g., Gibson, 2001; Hinsz 
et al., 1997) but commonalities between models exist.  In general, there are elements of 
information exchange, evaluation and integration in these models.  I suggest that  11 
differences between pre- and post-discussion representational gaps are an outcome of the 
extent of information processing in groups.  Representational gaps are altered through the 
exchange, evaluation and integration of information pertaining to the task at hand.  
Hence, relative to groups that evidence minimal changes in post-discussion gaps from 
pre-discussion gaps, groups that have a reduction in gaps (or a convergence in 
representations) should have processed task relevant information more extensively.  
Decision quality for these groups that have experienced a reduction in gaps over time 
should therefore be better than groups where gaps have changed minimally.  
 
Hypothesis 6: A reduction in representational gaps will be positively associated 
with decision quality on problem solving tasks. 
 
 
 
METHODS 
Participants 
44 undergraduate students from universities in Singapore participated in this study 
in response to either emails or advertisements posted on campus.  Each session was 
conducted in dyads that had been randomly assigned.  Groups were formed as dyads to 
isolate the social processes of interest (i.e., conflict and communication style) without the 
complicating effects of other factors such as minority influence.  
Participants were paid $10.00 for completing the experiment and stood to win an 
additional $50.00 from a lottery draw.  The number of tickets entered into the lottery 
corresponded to their scores on the plane-crash scenario activity to be described below.   12 
Of the 44 participants, 56.8% (N=25) were male and 43.2% (N=19) were female.  The 
majority of participants were reported to be of Chinese ethnicity (N=29) followed by 
those of Vietnamese ethnicity (N=7).  The educational background (i.e., college major) of 
participants were varied, with Computing being the most common (N=8) amongst the 
participant sample.   
 
Task 
To test my hypotheses about the group processes which mediate changes in 
representational gaps, participants were presented with a plane crash scenario and asked 
for both their individual and joint decisions on items that were critical to their survival. 
The plane crash scenario is a group consensus ranking task similar to those used 
in other studies (e.g., Wanous & Youtz, 1986) investigating decision-making in groups.  
In this scenario, participants are informed that the small aircraft they are on crash-landed 
in the desert.  Their task is to first decide whether to wait by the crash site for help to 
arrive, or to seek help from a potentially inhabited mining camp some distance away 
from where they crash landed.  Based on this decision, participants are subsequently 
asked to rank fifteen items salvaged from the wreckage, according to its importance to 
the group’s survival.  Since participants’ prior decision to stay or go in the plane-crash 
scenario will influence their perceived severity of environmental threats, the resultant 
ranking of ‘salvaged items’ critical to their survival will be unique to each of them.  For 
example, those who choose to seek help will rank items that can be used for navigation 
higher than those who choose to stay and wait for help.    13 
The plane-crash scenario was selected for this study due to a number of reasons.  
First, the unfamiliarity of the scenario renders the optimal outcome ambiguous to 
participants.  As a result of this ambiguity, a high degree of interaction and task related 
communication amongst group members is required for groups to come to a common 
understanding of the scenario.   
In spite of this ambiguity however, there is an optimal outcome determined by the 
collective experience and knowledge of experts which allows for group performance 
outcomes to be measured.   
 
Procedure 
The study was introduced to participants as a series of two computer-based tasks 
investigating the effects of feedback order on task performance (Roney, et al., 1995).  
The first task involved solving twelve anagrams individually.  Following that, the plane-
crash scenario was presented to participants.  They were first asked to decide whether to 
remain at the crash site to await help, or to leave and seek help.  Next, participants were 
asked to rank the list of 15 items salvaged from the wreckage according to its importance 
to their survival. Participants also completed a questionnaire to determine the goal 
hierarchy of their representations of the scenario (Table 1).  These goals reflect how 
participants perceived the importance of various threats to their survival as well as the 
possible uses of the salvaged items that they have in mind. 
When both participants had completed the plane-crash scenario and the 
questionnaire on the goal hierarchy of the problem, they were then led to a discussion 
room and instructed to spend 15 minutes discussing the situation and coming to a  14 
consensus (i.e., a solution that both agreed and were willing to support) on the ranking of 
each item.   
Thereafter, participants returned to their computer terminals and re-ranked the 
salvaged items according to their current understanding of the plane-crash scenario 
followed by the accompanying goal hierarchy questionnaire.  The final part of the study 
required participants to complete questionnaires containing items for task conflict 
(Weingart, work in progress), collaborative vs. contentious communication styles 
(Lovelace, et al., 2001) and psychological safety (Edmondson, 1999). After completing 
these questionnaires, participants were paid $10.00 and debriefed about the purpose of 
the study. 
 
Manipulation of representations 
In order to obtain variation in representational gaps, participants’ representation 
of the plane-crash scenario was manipulated.  Within a group, one member was 
conditioned to respond to the scenario by staying and awaiting rescue, while the other 
was manipulated to be more proactive in seeking help.  The decision to either stay or go 
highlights different threats to, as well as, priorities for survival.  In contrast to one who 
has chosen to stay, a participant who has decided to seek help will be more concerned 
about not getting lost and hence rank items that meet navigational needs as more 
important.  The other member who chose to stay, on the other hand, may perceive 
drawing attention to the crash site and building a shelter to be most important.  
The stay/go decision was influenced by manipulating participants’ emotions and 
their level of motivation (Roney, Higgins and Shah, 1995).  Roney et al., found that  15 
framing goals as either positive or negative outcome focused led to different emotional 
and motivational responses when the goal was not met.  In particular, goals that were 
framed with a positive outcome focus led to an increase in dejection-related emotions 
(i.e., disappointment and dissatisfaction) and increased motivation; while goals that had a 
negative outcome focus led to an increase in agitation-related emotions (i.e., tension and 
nervousness) and decreased motivation.  Their findings provide evidence of possible 
psychological mechanisms that explain Kahneman and Tyversky’s (1979, 1982) findings 
that decision making is influenced by framing an action in terms of either gains or losses. 
On this basis, participants’ stay/go decisions were manipulated with the anagram 
solving task (Roney et al., 1995).  The ‘stay’ decision was manipulated by framing goals 
for the anagram solving task as negative outcomes, while the ‘go’ decision was 
manipulated by framing task goals as positive outcomes (Table 1).  As Roney et al. 
reported, this task will elicit either dejection- or agitation-related emotions, as well as 
increasing or decreasing motivation.  The elicited response will subsequently influence 
participants’ risk aversion as well as their level of motivation and persistence.  
Consequently, those whose goals were framed as positive outcomes would choose to 
‘go’, while those whose goals were framed as negative outcomes would choose to ‘stay’.  
The framing of goal outcome focus was accomplished by having participants 
engage in an anagram solving task before they were presented with the plane-crash 
scenario.  This task required participants to solve 12 words that had been scrambled.  Out 
of these 12 scrambled words, four were impossible to solve.  Participants assigned to the 
‘positive outcome’ frame were informed that they would earn 10 points for every correct 
answer, if they had more than nine correct.  Those in the ‘negative outcome’ frame were  16 
informed that they started out with 40 points, but would lose all the points if they had 
four or more incorrect.  To further reinforce the framing of goals, performance feedback 
corresponding to the frame was given to participants after submitting their answers to 
each question (Table 1). 
TABLE 1 
Goal Outcome Focus Manipulations 
                 
     Condition 
              
 Category    Stay    Go 
                
          
1. Goal  focus    Positive   Negative 
2. Emotions  generated    Agitation related    Dejection related 
3. Motivation    Decrease   Increase 
4.  Instructions-reward    "You will start off the game with 
40 points (out of a possible 100)."
"If you get more than 3 wrong, 10 
points will be deducted for every 
wrong answer." 
  "You will start off the game with 
0 points (out of a possible 100)." 
"10 points will be awarded for 
every correct answer unless you 
get more than 3 wrong, in which 
case you will receive 0 points." 
5. Feedback    Correct  Answer: "You didn't miss 
that", "You're not wrong". 
 
Wrong Answer: "That's wrong", 
"That's an error". 
  Correct Answer: "You got that 
right", "Correct". 
 
Wrong Answer: "That's not 
right", "You missed that one". 
    
Measures 
Representational gaps. By representing each participant’s understanding of the 
plane-crash scenario problem as a node in a multidimensional space, representational 
gaps between group members was measured by calculating the Euclidean distance 
between nodes.  
The position of each node was determined by the concerns participants considered 
to be important when ranking the importance of the salvaged items to their survival.   17 
These concerns were measured by asking participants to rank the importance of a list of 
ten issues, such as navigation, finding food, drawing attention and finding shelter  
To determine which concerns best discriminated between the representations of 
those who chose to stay against those who chose to leave, responses on this survey were 
first grouped by those who had chosen to stay, and those who had chosen to go.  
Responses were subsequently subjected to a principal component analysis.  Items that 
had high loads in one group and negative loads in the other were extracted.  Out of the 10 
items, five were extracted based on these criteria.  These items were concerns about 
“navigation”, “staying hydrated”, “avoiding further injury”, “avoiding heat” and 
“avoiding cold”.  Each of these concerns was taken to represent a dimension of the 
problem representation, with the coordinates of the node in that dimension given by its 
rank.  Representational gaps between members were calculated as the Euclidean distance 
between the corresponding nodes using Multidimensional Scaling  
The importance of concerns that influenced participant’s post-discussion rankings 
was also measured.  These responses were also grouped according to participants’ post-
discussion stay/go decisions and subjected to a Principal Component Analysis.  The same 
five concerns were extracted when similar criteria as before was applied to participants’ 
ranking of pre-discussion concerns.  
Changes in gaps were computed as the percentage decrease in gaps – positive 
values refer to reduction in gaps, while negative values indicate that gaps have widened.   
 
Decision quality.  Decision quality was computed by comparing participants’ 
rankings to that of experts.  Expert rankings on the salvaged items were adapted from the  18 
Desert Survival Problem (Lafferty & Eady, 1974).  Decision quality was determined for 
each group by finding the Euclidean distance of the group’s responses, based on their 
item rankings, to that of the experts.  The further away a particular response is from the 
experts’ rankings, the poorer the quality of that decision.   
Task disagreement.  Task disagreement was measured by four items on a 7-point 
likert scale.  These items asked participants to rate the extent of agreement on statements 
that refer to debate, argument and disagreement about task-related issues during the 
discussion.  Responses on these items were aggregated within groups to form a group 
level measure of task disagreement.  However, the reliability of the group measure of task 
disagreement is low as between group differences were found to be not significantly 
greater than within group differences.  A sample of the questions for task disagreement 
adapted from Weingart (work in progress) is presented in Appendix A.  
Collaborative communication.  The extent to which the discussion was 
characterized as collaborative was measured by a modified version of the scale used by 
Lovelace et al.  Participants were asked to rate the similarity of a list of seventeen 
statements to what the other member said in the group.  Consistent with previous 
findings, principal component analysis with a forced two-factor structure using varimax 
rotation confirmed the 2-factor structure of the scale.  Internal consistency of the scale 
was also found to be adequate (alpha = .848).  Participant responses within each group 
were aggregated to form a group level variable of collaborative and contentious 
communication.  The measure of collaboration reported by each individual was 
calculated as the ratio between the collaborative communication score to the contentious 
communication score.  Individual ratios were subsequently aggregated at the group level,  19 
with ICC score of .325.  A sample of the questions adapted from Lovelace et al. (2001) to 
measure collaborative and contentious communication is presented in Appendix B.   
Psychological Safety. A modified version of Edmondson’s psychological safety 
scale was used.  This version was reworded to ask for participants’ response to how 
accurate a list of statements would describe future interactions in their group.  Scores 
were aggregated to the group level, with ICC scores of .022.  A sample of the modified 
psychological safety measure adapted from Edmondson (1999) is presented in Appendix 
C. 
 
Analysis 
Aggregation. Since all questions were phrased with the group as the unit of 
analysis, all variables were aggregated except for representational gaps and changes in 
gaps which were calculated as a group level variable. 
Hypothesis testing. The relationships hypothesized in the model were tested with 
the following analyses.  First, data was centered around variable means to enable the 
interaction terms to be more easily interpretable.  Second, to test each main effect 
hypothesis (H1 and H5), the dependent variables were regressed on the predictor 
variables.  To test each moderator hypothesis (H2 and H3), two-step regression models 
were used.  With this method, the dependent variable was regressed on the predictor 
variables in step 1, and then included the multiplicative interaction term in step 2. 
Differences in the multiple squared correlation coefficients (R
2) of the equation testing 
the main effects and the equation with the interaction terms were then computed.  Finally, 
the interaction hypotheses were tested simultaneously by regressing decision quality on  20 
to the main effect predictor variables in step 1 and adding the interaction terms in step 2 
(Full Model). Effect sizes (f
2) for each step of the models tested were also calculated 
according to Cohen (1988). 
 
RESULTS 
Correlations between the variables are presented in Table 2.  A positive and 
significant relationship between pre-discussion gaps and post-discussion gaps was found 
(r = .643, p < .05), suggesting that participants’ representation of the scenario were 
altered by the discussion, but these were subtle changes rather than major changes as 
evidenced by the median decrease in gaps of 4.82%.  This is expected since major 
changes in representation would most likely be due to unclear instructions or descriptions 
of the scenario.  
Pre-discussion gaps were also found to be significantly correlated with changes in 
gaps (r = .500, p < .05).  This result suggests that groups which started out with wider 
gaps pre-discussion, tended to have greater convergence in gaps, which is expected.   
Post-discussion gaps were found to be significantly correlated with decision 
quality (r = -.582, p < .1).  In other words, wider gaps between member’s representations 
were associated with poorer decision quality.  Also noteworthy is the significant negative 
relationship between post-discussion gaps and psychological safety (r = -.525, p < .05).  
Psychological safety was also positively related with collaborative communication (r = 
.613, p < .01), which supports the predictions of Hypothesis 5.  21 
The correlation between decision quality and narrow gaps were significant at the 
.05 level (r = .470, p < .05).  This result supports Hypothesis 6 which predicted that a 
reduction in representational gaps would be associated with decision quality. 
 
TABLE 2 
Bivariate Correlations between Study Variables
a 
                            
    Variable  Mean s.d. 1  2 3 4 5  6 
                
1.  Gaps1  0.81  0.51          
2.  Gaps2  0.73  0.45  .64        
3. Decrease  in  gaps  -0.24  1.14  .50  -.11         
4. Task  conflict  2.89  0.39  .23  .24  .12       
5.  Collaborative/Contentious  2.46  0.85  -.24 -.24 .09 -.04     
6.  Psychological  safety  4.50  0.44 -.28 -.52 .17 .15 .61   
7.  Decision  quality  0.80  0.43  -.15 -.58 .47 -.10 .18 .32 
                             
                
a Correlations greater than .45 are significant at p < .05               
 
 
Post-discussion Gaps and Decision Quality  
Results of the regression are shown in Table 3. 
Hypothesis 1 predicted that pre-discussion representational gaps would affect the 
degree of task disagreement.  Results of the regression indicated that the effect size of 
this relationship was small (f
2 = .054) and not significant (R
2 = .051, F = 1.024; β = .226, 
p = ns).   
Hypothesis 2 predicted that task disagreement would be positively related to the 
size of post-discussion gaps.  This was not supported as the correlation was found to be 
small and not significant with a small effect size (r = .244, p = ns, f
2 = .064).  However, 
the relationship was in the predicted direction.   22 
Hypothesis 3 predicted that psychological safety moderated the relationship 
between task disagreement and post-discussion gaps.  The predicted relationship was not 
supported by the analysis (ΔR
2 = .031, β = -.183, p = ns, f
2 = .053), although the variance 
explained by the model remained significant (R
2 = .412, F = 4.02, f
2 = .709).  This was 
most likely due to the highly significant main effect of psychological safety on the 
dependent variable (β = -.576, p < .01). 
Hypothesis 4 predicted that the relationship between task disagreement and post-
discussion gaps is moderated by collaborative communication.  Results of the regression 
indicated that the interaction term of collaborative communication and task disagreement 
was significant at α = .1 with medium effect size (β = -.392, p = .081, f
2 = .203).   
To determine the form of these interactions, the moderator, collaborative 
communication, was dichotomized at the median and grouped as Low Collaboration and 
High Collaboration.  Within each of these groups, the correlation of task disagreement to 
post-discussion gaps was computed.  When collaboration was low, task disagreement was 
significantly positively related to the size of post-discussion gaps at α = .1 (r = .529, p < 
.1).  The converse relationship between task disagreement and post-discussion gaps was 
found when collaboration was high, although results were not significant (r = -.482, p = 
ns).  These findings support the prediction in H4 that collaborative communications 
moderates the relationship between task disagreement and post-discussion gaps. 
To determine which of the interactions was dominant, a regression of post-
discussion gaps on the full interaction model was conducted.  The moderated regression 
shows that psychological safety was the dominant moderator of the link between task 
disagreement and post-discussion gaps, although this relationship was not significant.    23 
  24 
These results should be interpreted with caution as there were five predictors per 41 cases 
which limits the power to detect significant effects.  The moderated regression was found 
to have lower explanatory power than the main effects model (ΔR
2 = .07, p = ns), which 
suggests that the moderators of interest have very weak effects.  Compared to the 
separate regression, the coefficient for collaborative communication was also found to 
differ from that of the full model regression.  This could be due to the high correlation of 
collaborative communication with psychological safety, and the stronger effect of 
psychological safety. 
Finally, hypothesis 6 predicted that the change in post-discussion gaps would 
predict decision quality.  Specifically, larger and positive changes (i.e., a reduction in 
gaps) would lead to better quality decisions.  Support for the hypothesis was established, 
as the relationship was found to be positive and significant (β = .469, p < .05).  However, 
as changes in gaps were highly correlated with pre-discussion gaps, a second regression 
controlling for pre-discussion gaps was performed.  Results indicated that the 
improvement in fit for this model was significant (R
2 = .417, F = 6,433; ΔR2 = 0.394, F = 
12.18).  Pre-discussion gaps (β = -.523, p < .05) and changes in gaps (β = .725, p < .01) 
were both significant predictors of decision quality. 
 
Manipulation Check 
A check on the manipulation found that participants whose goals were framed as 
negative outcomes were more likely to choose to stay (77.3%) than to go (χ
2(1) = 6.545, 
p < .05).  For participants whose goals were framed as positive outcomes, the percentage 
choosing to go was greater than the percentage who chose to stay (59%), but this  25 
difference was not statistically significant (χ
2(1)= .727, p = ns).  Participants also 
reported that they were not aware that the anagram solving task and the group decision 
making task (i.e., plane-crash scenario) were related.  One participant indicated that he 
had come across a similar activity before and that dyad was removed from the sample. 
The second manipulation check was to determine whether representational gaps 
were wider in groups where both participants had made the same decision to either stay 
or leave.  No significant differences in mean distances between homogenous (M = .741) 
or heterogeneous groups (M = .853) groups, although the differences were in the 
expected direction, t(1, 17.347) = .321, p = ns. 
 
DISCUSSION 
The purpose of this study was to examine the effects of representational gaps on 
group processes, and the subsequent effect these processes have on group outcomes.  The 
proposed model suggests that how people in groups interact will influence the size of 
post-discussion gaps.  Interactions that reduce the size of representational gaps facilitate 
the information processing function of groups, and therefore result in superior decision 
quality.  Conversely, interactions that leave the size of representational gaps unchanged, 
or that lead to wider gaps, hinder the information processing function of groups resulting 
in lower quality decisions.   
Results provided support for the proposed relationship between changes in gaps 
and decision quality.  This relationship remained significant even after controlling for the 
size of pre-discussion gaps.  Results supporting the hypothesized relationships between 
social processes in groups and representation gaps were however less definitive.    26 
One of the unexpected findings in this study was the strong main effect that 
psychological safety seemed to have on post-discussion gaps, coupled with the weak and 
non-significant interaction effect of task-disagreement and psychological safety.  A 
possible explanation could be that the expression of task disagreement was suppressed, as 
evidenced by the low reported means and small standard deviation (M = 2.89, s.d. = 
0.39).  This explanation is further substantiated by the small effect size of pre-discussion 
gaps on task disagreement, and that of task disagreement on post-discussion gaps.   
In spite of the weak effect of task disagreement however, the moderating effects 
of collaborative communication on task disagreement and post-discussion gaps was 
significant at p < .1.  It is also noteworthy that results from the separate moderated 
regressions did not seem consistent with those from the full interaction model.  Given the 
small sample size in this study, there may not be sufficient power to convincingly discern 
the complex social interactions that mediate changes in representational gaps. 
This preliminary study makes several contributions.  First, it supports the claim 
that the specific ways by which cognitions differ can be predictive of group performance 
on decision-making tasks.  In particular, representational gaps, which conceptualize these 
differences at the level of goal hierarchies and assumptions within the problem 
representation, were found to be associated with decision quality on the place-crash 
scenario.  
Second, this study also makes a contribution to diversity research. The validation 
of the relationship between representational gaps and decision quality is a helpful starting 
point for further examining the mechanisms by which static properties of groups (e.g., 
functional diversity) affect performance.   27 
 
Limitations of the study 
This study has several limitations.  First the small sample size limits the predictive 
power of the analyses.  In spite of this, some of the relationships predicted in the 
proposed model were found to be significant, and all the relationships of interest were in 
the expected direction.   
Second, the measures were found to have poor reliability.  This may be due to the 
fact that participants were grouped into dyads.  Future research may examine these 
phenomena in larger groups, but doing so may increases the complexity of interaction in 
these groups.  An alternative might be to also include observations of specific behaviors 
and communication patterns of groups by objective raters.   
Cultural differences might have also been a factor in the poor reliability of the 
group measures.  The majority of participants were conversant in English only as a 
second language.  As such, a large proportion in the sample population might have had 
problems understanding the questionnaire items.  Furthermore, cultural differences might 
have also affected the expression of conflict.  The collectivist nature of Asian culture has 
been found to favor avoiding or obliging conflict styles whereas the individualist nature 
of American culture has been found to favor more assertive styles (Ting-Toomey, Gao, 
Trubisky, Yang, Kim, Lin, & Nishida, 1991; Triandis, Bontempo, Villareal, Asai, & 
Lucca, 1988; Trubisky, Ting-Toomey, & Lin, 1991; Tang & Kirkbride, 1986).  Since 
participants were recruited from an Asian campus, and all of them reported to be of 
Chinese, South-East Asian or South Asian descent, there is a very high likelihood that 
results were affected by the suppression of task disagreement.    28 
Finally, as the predicted relationships in the proposed model were tested with the 
hypothetical plane-crash scenario, the generalizability of the findings is limited.  Given 
that the positive relationship between task disagreement and performance holds more so 
for complex decision-making tasks than simple routine tasks (De Dreu & Weingart, 
2003), it is likely that results from this study will not be applicable to the latter.  Having 
said that, this should not be surprising as the predicted relationships are based on the 
model of groups as information processing systems. 
 
CONCLUSION 
The objective of this study was to extend earlier research on shared mental 
models by examining the mechanism by which individual cognitions affect group 
performance.  Hence, a model for how representational gaps and social processes (i.e., 
task conflict, psychological safety and collaborative communications) affected decision 
quality was presented and tested.  It is hoped that future studies will be able to more fully 
discern how the rich and complex social interactions influence representational gaps and 
group performance.   
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APPENDIX A 
Task-disagreement scale (Weingart, work in progress) 
 
To what extent do the following statements describe your group discussion?  
 
 
Not at all  A very 
slight 
extent 
A small 
extent 
A 
moderate 
extent 
A 
moderately 
large 
extent 
A large 
extent 
A very 
large 
extent  
1 2 3 4 5 6 7 
 
 
1.  We often argued about task-related issues       
2.  We rarely disagreed about task-related issues       
3.  We often engaged in debate about task related ideas       
4.  We often argued about group member actions that were related to the task     
  34 
APPENDIX B 
 
Conflict management approach (Lovelace, Shapiro & Weingart, 2001) 
 
Please think about the things that were said during your group’s earlier discussion.  How 
similar are the statements below to things you or someone in your group said?  
 
 
Very 
dissimilar 
Somewhat 
dissimilar 
Slightly 
dissimilar 
Neither 
similar nor 
dissimilar 
Slightly 
similar 
Somewhat 
similar 
Very 
similar 
1 2 3 4 5 6 7 
 
 
 
1.  Let's reach a consensus before we decide what to do. 
2. 
We will be working together for a while. It's important that we both feel 
comfortable with a solution to this problem. 
3.  Let's evaluate our options objectively. 
4.  Let me see. From your point of view, the situation looks like this 
5.  [followed by a description of what you heard]. 
6.  Let's try to look at other ways to deal with problem. We may find a 
7.  solution that satisfies both of us. 
8.  Our working relationship is important to me. 
9. 
What are your concerns about my request? Can you help me understand 
them? 
10.  Can you live with this decision? 
11.  Let's not judge the options we're discussing too soon. 
12.  I don't think we're in agreement yet. We can't act until we all agree. 
13.  Of these things that you want, what is the most important to you? Why? 
14.  Why are you being so stubborn? 
15.  You're being difficult and rigid. 
16.  We seem unable to agree on anything. 
17.  You're not listening. 
18. 
Face it. There's no way all of us will be satisfied with this decision. You 
win some. You lose some. 
19.  There's no solution to the problems that both of us will like.  35 
APPENDIX C 
 
Modified psychological safety scale (Edmondson, 1999) 
 
Based on the recent discussion with your group, how accurate or inaccurate do you think 
the following statements describe your group in future interactions?  
 
Very 
inaccurate 
Somewhat 
inaccurate 
Slightly 
inaccurate 
Neither 
inaccurate nor 
accurate 
Slightly 
accurate 
Somewhat 
accurate 
Very 
accurate 
1 2 3  4  5 6 7 
 
 
1.  If you make a mistake in this group, it is often held against you.  
2.  Members of this group are able to bring up problems and tough issues.  
3.  People on this group sometimes reject others for being different.  
4.  It is safe to take a risk on this group. 
5.  It is difficult to ask other members of this group for help.  
6. 
No one on this group would deliberately act in a way that undermines my 
efforts.  
7. 
Working with members of this group, my unique skills and talents are 
valued and utilized. 
 
 